Sir: Immune suppression following injury to the central nervous system is an important clinical issue because up to 50% of brain-injury patients develop infection, especially in the first few days following the insult [1] . Recently Naredi et al. [2] tried to establish the immunomodulating effects of the sympathetic nervous system following subarachnoid haemorrhage. The authors found increased norepinephrine spillover following subarachnoid haemorrhage, indicating sympathetic activation, and elevated levels of circulating proinflammatory cytokines and complement such as C3a, interleukin 6 and C5b-9. These parameters were measured to evaluate the relationship between sympathetic nervous system activity and the inflammatory response status, but no quantitative correlation between these two systems was found. Following tissue trauma, as in subarachnoid haemorrhage, circulating levels of pro-inflammatory cytokines may not provide a good measure of the innate immunity because these levels are mainly the result of the trauma itself [3] and do not reflect the innate immune response to a subsequent trigger. Therefore the reported rise and subsequent normalisation in the pro-inflammatory mediators after subarachnoid haemorrhage observed in this study is not surprising.
To evaluate the status of the immune response after subarachnoid haemorrhage or other tissue trauma ex vivo stimulation of immune cells obtained from these patients with lipopolysaccharide or another inflammation-provoking compound would be more appropriate. Moreover, in light of the recently identified "cholinergic anti-inflammatory pathway" future studies into this field should probably consider not only the sympathetic activity but also the activity of the parasympathetic autonomic nervous system (vagal activity) when evaluating the modulation of the immune response [4] . This relatively newly discovered pathway also seems to be relevant in patients with subarachnoid haemorrhage. Apart from an increase in plasma catecholamine concentrations, another study [5] in subarachnoid haemorrhage patients also found a marked increase in parasympathetic activity in the acute phase following subarachnoid haemorrhage. The rise in parasympathetic activity may be the result of the bleeding and brain injury itself or mediated by the subsequent increase in intracranial pressure.
In summary, ex vivo cytokine release to an inflammatory stimulus presents a better measure of the effect of subarachnoid haemorrhage on the innate immunity response than the concentrations of circulating cytokines. Moreover, not only the sympathetic but especially the parasympathetic nerve system may play a pivotal role in the modulation of the innate immune response. Because increased activity of the nervus vagus has been shown to dampen the immune response in both in vitro and animal studies [4] , this may represent an interesting new avenue for future research and a promise for new treatment modalities.
